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umm 1 1 

[ISMS] 

mUmJ-m tUm^^^hWciH^ti^M'T-'S: mtim^i^ l.zmm^'H: XmH^it^ ^mi&L. 
5 IBfccT) T-v ^ y ^ tzio v> T . 

ifmir^fzi!^<Dmmt. mmmi^zmm^fifzm^i^.t 
fffsmT-fe m ^T-;^^ ^> m $ n ^ ^ ff iB^^# $ it T h5IB:^^#: ^ iiife L . 

HffiE^ 1 (r>mM t mum 2 (^mmm izmmm&Tf)^^m ^n^ztizx^x, ^^^r < t ^ 

[ISM 8] 

»M 7 IBm<7) 7" :^ u -rtc is T . 
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#112 0 0 3 -3 0 0 2 0 5 ^-v: 1/ 

[0 0 0 1 1 
[0 0 0 2] 

7 ^ - y -> 3 :^-rV (FED) -^/s-y 9 ^ hOJ: ^ 

[0 0 0 31 

[#a^:5:M 1 ] 1 - 3 1 1 5 3 3 -^<2r# 3 » 1 0) 

\m^^m 2 1 7-147131 ^^hm (ii 3 m s scr h 9 ) 

[#lt:iCK3l #r^2 0 0 0 - 2 8 5 8 0 1-^^^ (^5M, 1213) 
[#ltj5:M4l i^^Bg4 6 - 2 0 9 4 4 1 H. H 2 H) 

[#fi^:i:m 5 1 J|f ^BS 4 4 - 2 6 1 2 5 (H 1 ^ 2 H) 

#^5-^> p. 5 4 6 - 5 5 0 ( 1 9 9 9) 

[##^l5:M2] V. F. Puchkarev, G.A.Mesyats, On the mechanism of emission fro 
m the ferroelectric ceramic cathode, J. Appl. Phys. , vol. 78, No. 9, 1 Novembe 
r, 1995. p. 5633-5637 

[##3^l5;;M3] H.Riege, Electron emission ferroelectrics - a review, Nucl. 
Instr. And Meth. A340, p. 80-89(1994) 
[l&H^OP^^l 

\mmm^ L J: 9 1 -r -2. mm 

[0 0 0 4] 

[0 0 0 5] 

^ ^ o 

[i^S ^ »?fc-r ^ 7^.: i6 co^^l 
[0 0 0 6] 

^75^^11 2 <7)^;|s_h \z W.n LXjfm $ 7t ^ V ^ - 1 ^ L . mjlBI^Ii^tfO ^ v ^ - i}< 
jh ^ n T V ^ :?> i t ^ -r o 

[0 0 0 7] 

^mM<DM 1 <7)f§0^(7)«itm:tHd:\ ^I^comT-ife:aimi^^^2 £0^^±t;@£^iJL-C^ 
[0 0 0 81 

^ o 

[0 0 0 9] 
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#0 2 0 0 3 -3 0 0 2 0 5 ^- v : 2/ 

o 

[0 0 10] 

10 0 1 1 1 
[0 0 121 

[0 0 131 

5^i§^<7)T'^;^y^^oii4o^g§{i. Ill <7)^;K**i-^tt#:t. iti^<^mT-ifem^ 

[0 0 141 

tiLiii^n^mi^^mmmtftmzm^^^xmtimyti^imi^L. ^yt^^^ x^iztxiy 

[00151 

±mLfz^^m<^m 1 ~-m4 (D^m^zi^.^^--^ izii\^>x^ m.^wciiim^<7yut 

[0 0 161 

Kmtxmii^^iifzm 1 (7)11^^.0^"^ 2 oms .t ^^L. iuie^ i (r>mmtmu^2<DU 
mm^zmmmj±i)^^m^ft^ztizX'ox. ^^^< ii^jfriEJ^? y u<^-u:A^^UKm 

[0 0 171 

om^T-^-^ > Y (DjEmmtxM'^mtiM^m^i}^^^ ^ z t[z X Hfris^i(7)m 

[0 0 181 

m%Z^\(rynM. mlZ^^^ y 9WBLVF%'^'m-m%(m^^.^M'^^^%%^z\t. lufB^ 1 

<7)ii^(7)^ 3m*i5i^(7)g|s^75^ib i^xmT-^^'^i^m^n, HufE^i^tH^tLT^ci^^mT- 

i)m%Z^\ y ^U^zm^X^X^ W^:^\ -y 9Uii-h2>km.^-h^1tl^^^^o taii. HUlBlll 

<7)^^(7)ff^7i^^sai (~ionm) xhhm^\z\t, m.^\(r>nMh:t.\v 9Uh(r>^m 

[0 0 191 
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mm 2 0 0 3 -3 0 0 2 0 5 ^-'J : 3/ 

10 0 2 0] 
10 0 2 1 1 

^ Buie^^ -^^ ^j^fpo^ffitc-etL-pYL^LTM^tL, HiifES 1 om^ci: HufEii2 <7)ms<t 

[0 0 2 2] 

Z(om^. y Vm&i: 1515^ 1 <^ma tflffie^ 2 om^^<^Sl±^ V a k 

tLfzt^. mm:^< y ^ t^^^mni^^a^fi. ^^o. E = V a k / d T'^;^n-Sm# 

[0 0 2 3] 
[0 0 2 4 ] 

z<^m^. Mtim 1 cornet Hffifis 2 com® {^ttitLT^cHu ifij^^ y ^ t ^^^^m<Dm^ 

'l>tJ«i^entn$n. E = V a k/hT'^$a-2)m#Etr^MRl£*)'5>v>{i^«ft 

[0 0 2 5] 

[l&H^O^ij^] 
[0 0 2 6] 

, fan;?. hib^EI'l) ^ i:75^'-e# 
[0 0 2 7] 

[0 0 2 8] 

HSicov^rm 1 1 5 B ^m^.L^j:-^^hmm-r^o 

[0 0 2 9] 

. -7 1 2 <D—yj<Dmi^Mj}Si^nfz^ 1 <7)ms v- km®) 1 4 i:. ihi i: < 

-7 1 2 o— :^<7)Mtzf^^$tL. V- K«S 1 4 .h^tc;^ 'J -y h 1 6 ^ffM-f 

^2 (TV - Kmis) 1 8 t ^wi-^o y- Km® i 4 uti, f^j^-r^s. j: ^ n 1 
-oiDm-^m-^^hffymmm-^s d-/)^mmmmm<ow:tn.R 1 ^^lt^^$^. ry- Km® 

, ;^ V- Km® 1 4 t ry- Km® 1 S^tcfi, Ztihf'- i^m^S d tM^m-^-S s iz 

x^mw]m&v a-/)^mQ^ti^znz:0:^o 
[0 0 3 01 

. :^y- Km® 1 4 mx.i£:ffy:^'^7i7V)\^n<Dmmm.2 0timm:^ti. mM 
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mm 2 0 0 3 -3 0 0 2 0 5 ^- v I 4/ 

'5) o 

[0 0 3 1 ] 

tfz. m i(r>mm<DMmiz'^.i>mT-mtiimir 1 oah. ^m^z tf^^:^^^. m^^t^ih 

B ^^^^-t^ijK > VAli. ij y - VmU 1 4 /-i- 5 y ^ g|5 1 2 1 0(7).+° ^ 

- Km® 1 8 /^^ ^-y 9Ul 2 /^■^ifi 1 oo^i^-f y \ H^lf fti"^ 3 fi^^r-g-tr'-^'-T > Y 
[0 0 3 2] 

^Lx. ^m%^(oM^mt. 1 0^- 1 0-^ p ami-t l < . j; j^^i?* l < i o-^ 

~ 1 0"^ p a-e^-So 
[0 0 3 3] 

K««l 4 IC®S^L-Ca^^ii*!)-I):l3'e^l^, (2) fflcaimi=-75^'=r l.^'^m®2 2 {Ciljji 

-t^m^z^i^^T-i^zm^LXLty^K =ily^^mit (V c ) -e+^tcJ5pi$ LTtrm^tc J: ^ 

[0 0 3 4] 
[0 0 3 5] 

ciCL-e, i7v- h'MUl 4 try- vmui s^o;^'; y h i 6<7)ipsd<7):^|; 
•rijfc^-ri>t. * V- Km® 1 4 try- Km® 1 8F^<7)m)± (lEi&mBEv a7i>^:^y- k 
mm I 4 tr y- Km® 1 8 mi^zwiju^fi^ ztizx-ox. W^-ny- Km® i 4 i: ry - 

Km® 1 8 FHlt^?an-5.mi±) ^VaktLTtt^. E = V a k/d-C-^$n^m#ET~:9- 
®>K$E^> L<{4:^®'^'fbWfetL^ct^il, luieiPsd i:;0^1tf ^ Lv^o 
. X 'J -y h 1 6 Oips d 75M>$ v^J ®mi±-e^®Stei L < (4^®^^<b7{»^'^tgi: =5r "9 ^ 
Wm±Mm m^MX O OV^^M) xnT^-Hl^if^^mhta^ho ^^X\ \ y \ 2<t^ 
mWkWm±.\t. 'ptii<.h%,\ 0 k V/'mmJiJ.±^LTV^^ tTi^'^fft Lv^o ^(r)mx\t 
. -y h 1 eoipSd ^0^!lx(4'7 0 m L/^t y - Km® 1 4 tT^- KM®! 

8 mz- 10 0 voiEismffi^entinLT^). j:.^ ^ifu i 2 7.^) ^ y\ 

[0 0 3 6] 

f^is. ^ V- Km® 1 4 <7)^-ft(;ov^T{±. [12 IC^-Tct ^ tc> ipgW 1 ^ 2 mm i: L> 
1 ^5mmi: L/sio V - Km® 1 4 0ffS'{±. 2 0 mJ-I^T^^^J: <. *fig(-(4 5 
;« mmT-e*;5) t J: v^o 
[0 0 3 7] 

T y - Km® 1 8 (Om^'b. 2 0// mi^TTi^'i < . tfmzii 5 mi-J.T'e^^ t X v>o 
iT^:, ry- Km® 1 8 0Tr-vii;ov^T(±. d 2 tc^-r J: d l^, >^ V- Km® 1 4 
tCi|i§W2 ^: 2 mmi: L 2 5 mm t LfCo 

[0 0 3 8] 

^ ijy- Km® 1 4 T y - Km® 1 8 m<^7 y h 1 6 Oipl d {4. ^Ofl 1 <7)|| 
[0 0 3 9] 

^tc, m^^jscm^^^i 0 Aom^sstibi^^aiwov^-riiii, 1113 -me «:#BBL^:75?<bife 
m-t^o t-f, *y- Km® 1 4 try- Km® 1 srat^enjUp^n^&i^ijimffiv ati, m 
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#iS 2 0 0 3 -3 0 0 2 0 5 ^- v : 5/ 

-2.0 W. 1 omEEV a 1 ^ V - Km^ 1 4 ^mi^Ti^^T 7 - KM 1 8 (7)l|f4J: ^iiijv^ 

0 tf&v^UffiT'^-So lEi&miEV a<7)iii|isv i n{i. ^lomBEV a 1 ;J>fb II 2 omi± V 

a 2 ^ML^Iv^Tt-fi (= V a 1 - V a 2 ) -e^^l"^ Z.ht^T:^:^^ -ot^. mWjM&y 

a (D-m^-ii. mmmmT i tcjov^-rii i omsv a i , m^-sicaiw^T 2 icj3v^m2 <7) 

mi±V a 2 0^gf^/N°;b;^ t 4^oTv^-2>o 
[0 0 4 0] 

Sii^F^T 1 {±. m4iZ7F-tXn t;, V- KmS I 4 try - KmS 1 8 F^(i^ 1 (D 
m&V a 1 ^t^ntratr j:-? -y l 2 ^^^e-r-S.^F^-r-^^o ^ 1 omi±V a 1 LTti 

T^dCttl^SraT 2 i J) ^)ft< t^^t75^'«fi Lv^o ^OiHii^raT 1 t LTfi 1 0 

0 s e c &.±-f}mt Lv^o :i^{±> ^ 1 OHIEV a 1 «7)erilJn^tOf^»mt/®.0^':^ V- K 

[0 0 4 1 ] 

tfz. ^ 1 omj±V a 1 S.^/^2 omEEV a 2 {±. #^iEftc7);g14tc55-il^a^?l^t; 

^i^. 1^ 1 ommv a 1 Riim2(Dms±v a 2 o^^tita, m.m.!±^:).±-ch^ztmft 

10 0 4 2] 

MT-Jicai^FBl T 2 {±, :f3V- Km® 1 4 t T 7 - Km® 1 8 ^ 2 cTj^ffi V a 2 

M^ti^mmr-^^o iiv- Kmffil 4 iir/- YnM \ %mz%2(DW±.^ a 2 7i^~enJ!)n 

$;fX'2) C <!: J: oT, EI 5 AC^i" J: ^ (c. <t^)J^5y^f|512<7)7-^, X'Jyh 
^ d (O 1 #BS) ^ iiy- Km® 1 4 i: T 7 - Km« 1 8 F^omffi^ V a k t Lt^^ <h § , 

^5 -7 1 2 icen^jn^a. >6-o, e = v a k/d-e«$n^m#E-e:^®;&^^) l < {± 

[0 0 4 3] 

^<7)^«R$5^> L < (i^^'^-fbt; i oT. :^ y- Km® 1 4 t -eoiS^tOM^^ - ^ 
> hOjE®ffli:t?^B^6^'Sf*4'mi^75^^^^-r^>l<htcJ: . iiv- Km® 1 4^^<b 1 '>:m 
^^75^^?|^m^n> Ei 5 B tc^-r J: ^ tc, buIBp^V- Km® 1 4 Ti-'b^liai^^T^^ i^mT- 

ts^j^^ \ 2\zm%\^x. \ 2;&-ib 2^mT-;6^^jfem^n^o 

[0 0 4 41 

1 (7)||Sgcoff^^<7)ct 9 p^V- Km® 14. J:-^ v 1 2 3 

A^;t-r^j#^i3{s. ^ V- Km® 1 4 2,m.^,K(D^-&.mw^-h-h\''k%Pi'if^\h 

ttS^tL, ^0 3S.'^.A75-f5?|^a3$nfw l>>:mT-75^'-3:-5 y 1 2 tC«^LT. I^J^^ y 
2i3-h2>k'mPi'ifWL)iix'^ic\~^o ta^. :^ V - Km® 1 4 Off «^75^'®S (~10nm 
) Xh^i^^\z\t^ ig;^7 V- Km® 1 4 ti5 y ^fflSl 2 i:0|^M;i»^<bmT-75^S5tai$a^ 
CI t 4» ^ o 
[0 0 4 5] 

^<7)j:d^/^atcj:ormT-55^'*!cm^n^cit75-t>, m^^S5fai75^'^^LTtffetL. m^- 

m® 1 4 try - Km® 1 8 FBltcen^jn$ti^lESftmHEV a<7)tgitisV I nHHtJJt^RILTii 
[0 0 4 6] 

-g-Lr, i5cm$^f>:2^^m^^o^ -^<7)2^>:m^^{i3 1^^^ ^m®2 2 ic^^-tirm 
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[0 0 4 71 

iiT^^tJ t ^ 0 (m/sec) <7)tt«^75^ibJ^H<7)^|^55-;f|Ttzt^^oT^nil$n'&o Z<Dfzii) 
.USB KTfkirX Ji5'7^gpi2<!:nl/^ ^mii2 2 FBTtcm#E a LTv^^ 

t-r^i:, 2^^m^^(i, c<7)m#E a tc?&oT. ^(ommwiM^^^-m^^ti^o o^f), it 

mT-<7)^-n :^^^T'J^^-;i'^*-^#T. ^5 •y^'IfPl 2 Ojl-'^filU^m L/i®#I*ImT•■e 
[0 0 4 81 

tfz. 3^i^^5^m®2 2o/^•^->ff^)yc^m^^^igl:^MLf^f), j^5y^si5i2t=r 

i:rj^^'^'m®2 2FBl<7)m#55'*^tt^tci^a-t^-<htcj; V) ^ 2 >km.^(OWimm.iMim 
[0 0 4 91 

1 (Dmm(ofmjz%i>m'f-wiiti!,mi^ 1 o A^r^ <r>mmt Lxmm.Lfzm'k<om 
m(7)m\z y ^itiz mm izt^^o 

[0 0 5 01 

tz^x\ m6-A^hi>t>-A^^x^ iz^ i:k'm^<7)j^^^)v^'-EoiizmM-r^^^-)^^- 

[0 0 5 1 1 

ijv- vmUl 4<7)m^-^^l 0 n met 0 ^ ffv^^l^iz ii, mt^KMMJ-(^li t A. t-^^T 
[0 0 5 2 1 

— ^ V - K«S 1 4 (7)ff^:;^)^^®pr (~ 1 0 nm) t-^^*^-^. V - VUm 1 4 
hWlim^tifzl>Xm.^ii. ijy- Ynmi a t:^^ y i^Ul 2<D^mxKmLX^U^ ^ 
mm2 2 (Cf6]75^^ ZtiZfj:^^ 
[0 0 5 3 1 

^^(Dmxii. mmu2 o<DMm\zuv^ ^mm2 2 ^mj&l. m^\^^ ^mm2 2<d 
mm i^y-vmmi 4 tn\t]-r^m) izmiti^2 4^m^'r^x^izLfz'f)\ ^<Dm. 
m7 (Dmmiz%:hm.i^wcti!,m=fi 0 a aoi ^ ic, mmm.2 o<Dmmizm^i^2 4 i:m 

^L. mm^i^2 4i:mo l<za Ui^ ^'mm2 2 iJfm'T^Xo iZLXi>X\^^o 
[0 0 5 41 

C^Kti, CRT^xm^^^ri^m^X-^-^X. ^^M2 2if^ ^ ^ t\^x 

m^-fho -y 9U\ 2^-hmm^tifz2^mirit:3Ui7 irMm2 2 ^nmLxmyti^ 

2 4KmxL. mMitf^2 A^m^-r^o t^&o-r. ::iui^^m.m2 2ii2>kmj-^mmx 
^^nm(7)m^x^n . 1 0 0 nmi^irmft lv^o 2>xm^<7)Mmj^^-}^^'-ii^:k^\^^ 
i<it\ ^mm2 2<Dm^'tm<ir^zti}^x^^o 

[0 0 5 51 

[0 0 5 61 

(1) miti^2 4i}^mm\^x^j:\^^m^^ m7t#2 4o=^m in) i:m^\ 2^xm^<Dijm 

[0 0 5 71 

(2) au^'^m®2 2i)^^itW2 40|&7t«r^*fLT. ^^#2 4<r>^it^%mX < it 
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#iS 2 0 0 3 -3 0 0 2 0 5 ^- v : 7/ 

[0 0 5 8] 
[0 0 5 9] 

>k^Z. m2<7)^m<7>Jfmi<Z%^m.^Ml.lii^J-l OBtZov^rHS-Ill 5B^r#BBL=Sr 
10 0 6 0] 

[0 0 6 1 1 

^io. V- vmm 1 4 try - vmu i s m^<^mW}ms.Y a (7)en*n{i, ^ux-t^m 9 

iZTT^-tX^ iz^ ijv- KHM 1 4 H^O^'-I. - KmS3 0 try - Km® 1 8 H^^JI^'-S 'J 

- Km® 3 2 ^mzmt>ti.^o 

[0 0 6 2] 

:^7V- Kmffil 4 try - K«®1 8^<7)jc5 y^Ul 2<Dm^hii. M^® 1 4S.^K 

1 8 m<DmS.'l:V a k h Lfzt E = V a k X h^m^i^^mWEX^UK^^ii L < ti 

0 0 V*M) T-mT-SfeffiTiiWt&t ir;i>o 1 2 <7)i^^Mmffi{±> ii'^^ < i: 1 

0 k V/mmm±^LTv^^>r .h/^^'^i^i tv^o j:- 5 y ^SP 1 2 Oi^ltfiS^J^mffiti 

> 'Pti: < ti,l Ok V/mmJ':iL±*LTv^-z> ^ <!:;i?ii?t Lv^o ^(DMX^i. y 9U\ 

2 (nm^h ^mx.{t2 0 fxmtLtzt^^ ii V - Y^M 1 \ hT J - Km® 1 8 Ktc- l 

0 0 V<^i^iftmffi?renSPLT^). j:.^ -y ^gpi 2 75W«^t;M>5) ^ t (i^ v>o 

[0 0 6 3] 

^ V- Km® 1 4 0^®f^;|:>^{i, H 9 ic^-t J: ^ tc, *iRff^;|:^i: LT ^ J; Hi 0 
H^i-^ 1 O^f^f Belt's) mT-;feaim^ 1 0 B aOi ^ IC. 'J LT^ cfc v>o ^j-S. 

t J: v^o 

[0 0 6 4 ] 

•h^j- Km® 1 4 c7)^Mf^4^^ >^*^^< v.mmz-t^^h\z^^-r:^ m^^ff*"^ 

> hA-e^*^:^ V- Km®l 4/:^\ y 2 3 fi^Ti^'lfx.^ m^-^feai^^ 
[0 0 6 5] 

iiy-YnM\ 4<OW^t c (III8#BB) {i, 2 0 mtiT-e^-S. <h i: < . ^?iiH{± 5 
fjL mJiJ.T-e^'S t J: v^o t^^oT. y- Km® 1 4 c7))?<;zy^ t c ^ 1 0 0 n mmTtC LT ^) 
J: v^o V- Km® 1 4 OIP-J^a t c ^WM ( 1 0 nm^T) h Lfc*#-^tc(i, f^;^ 

V- Km®i 4 2 to^MTj^ibm^Tj^^&ai^tL^ ^ i: ») , mT-sjcm?* 

^^^h\z^±.^^hZ.}iifX^:ho ry- Km® 1 8o;¥$^). 2 O ;« mJilTT- 

[0 0 6 6] 

^13, m^^fem^^ 1 0 Bom^feai^^atiov^THs , 118 ^ m 1 2 1 5 b 

1 <7)iiM<7)ff^^i:iB]«t-. %\(Dm±.N a\if^ti^i(^^mn mmmwii: \) tm2(D 
m&Y a 2-/)^ai:b^ti^mm im^ikn^mmT 2) ^iT^v-y-ftx^^ miy^y-y^'-bm 

[0 0 6 7] 

r^fil«!^T 1 lC:fov^T. IHl 2tc^-rj:9t;. Km® 1 4 tT/- Km® 
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#M 2 0 0 3-3 0 0 2 0 5 ^- v : 8/ 

1 8 1 omJEV a l-^^mn^ti^Z tlzX^r. -y^S^SISl 2 75*— :^ [6] II 59-^$ 

ti^Ztizfj::bo -OJt-g-^), ^lomSEV a 1 t LTti. HI 3 <7) J; ^ tcKJjtLmff t J: 

tiimt Lv^o 0iJA{f, Ciomfil^P^T 1 t LT{± 1 0 0 s e c JiiL±755$fi Lv^o 
[0 0 6 81 

-eof^, mT-]feai^r^T 2 nisv^r. v- vmn i 4 try - km 1 8 f^\z%2(r> 

mEEV a 2 75Wn$ti^C <!: J: oT. Hi 3 fc^i-J: 9 ti. ii-^^ < hi> \ -j 9 U \ 2 

*5^-r\ 75^0. ^M/^^^Eai L/;SB55^t;ov^r v - Kmffi 1 4 Oi5^-e(±. lBl#t;55- 
teR^^> L < fi^fe'^^tTi^^tf^n^o ^ t ^) > * V - Km@ 1 4 OiS^-e. j:- 5 y ^J'fl^ 1 

< (i^^-a^fbt^ioT, * V - Km® 1 4 ^-e<7)i5^(^5lffi^=-^-^ > h<7)iEMJtT*^ 

Bffiu^^t'm^^i^^'^^i"^ - 1 i (9 ^ * V- Km® 1 4 /j^ib 1 >^m?-7{»^^?i§m$n, ij 

V- K«®1 4 75^'b?l§tti$^/cHuiEl^^«^^7)i~J^^ ■y^'glSl 2H«f3^LT. f^-x^ y ^ 
f|5 1 2 tJ^ <i 2 '-kni-h^lt.^ %i\^ho 
[0 0 6 91 

-10^2 o^Jloff^i^.o J: ^ tc. ;^y-KmSl4. j:- 5 1 2 3 M.^. 

A^r^-r^t#^(C(±, y- Km® 1 4 09 *>> 3 S.*; A Oi5j^g|5^75^ ib 1 § 

^1351 2^-f> 2^>:mT-75«SiCffi$^x^o ^i3, y- KMffi 1 4 <7)Jp<^>6^^?f (-lOnm 
) T-^^^-^tCfi, y- Km® 1 4 y ^SB 1 2 t<?)|^ffi;&-<bm^75*Sfciil^;fx>5) 

^ i: ^ o 
[0 0 7 01 

%2(Dm±.'^ ^2ii^ts^im^f\.:b^h\zih\'^m^%h\znM\zmm-t^o t-r 

^ iJV- Km® 1 4 try - Km® l 8Kt3^2omffV a 2 75*e[l*n$ti'l>C t (zioT 

. ±i$L7t J: ^ (c. -y ^^1 27)-<b 2 <^mT-75^^;!feai $ ^ <h (Z ^ o "t't^^. 5t 
®M$5^) L< {±55'®^<b$^/^j:-5 ■y^g|S12<7)^^, ij - Km® 1 4 OiS^tz^^mi- 

[0 0 7 11 

0 > * y - Km® 1 4 <7)^ 5 y 1 2 i:0#Mi£^lij3V^-C^p;fetJ^:^ y 

-K75^'M$ti. -y 1 2 ^ y- Km® 1 4 coi5j$<7)*i5:9-tz^mLTv^;?, 

^®T-*-^ > hO+®7{/5^F;fe^^Ty- K<i:^oT:^y- Km® 1 A 'h-hnP^ifi'^\^^ 

$tL, -ecof lim^nf^m^^o^ — fi5omi^7)^~=' 1^^ ^^m® 2 2 (iii8#bb) ic^/^^ 

i ai^ii m^<7) 9 -f|5<7)mT-7!)^'-x ? y 1 2 ^c^e5^Lr. y 1 2 Ti^fb 2 

'■^m^>i^^jfcta$n, f^2^m^75^'=? i^^^ ^^m® 2 2 t;2»75^nT^7t;#:2 4 ^©^-r-i. ^ t 
tz^;i,o ^<o»2 <7)iiMof^-i^tZ'm^mT-&m«T- 1 0 Bizistt.?) 2;^mT-os5cai 

isaom#^^(7)^tzt^^oTiiii-r^ ^ <h tc=fc-s>o 0^19, 2^>:m^=-{±. i^uii^^^ 

^5<^^<!:'0 (m/ s e c ) ^:|:>t^,;i>^'bjiH<7)m#:^*tztj£o TlJDii^-ti'&o ^(Dtzib. m 
8 j; 9 J:- 5 y 1 2 ^: n i^^ ^m®2 2 Ffltcm#E a tJ^'H^ LT v^^ t -T 

2^^m^^{±> ^^omi^E a n?&oT. -eoi&mfLii5{»m^$ix-5>o oil?, ji:iti4<?) 

J^v>mT-?l^^^^$-ti:-l.w<!:75^^-C§;&o ^ O J; ^ 2 ^mT-{±^ 1 -^^m^-O 

[0 0 7 21 

ttz. l^mT-<7)JL^>;u+'-EoUffi^-r'S)X^ou^-^t oy::2^m^=-{i. :^y-K 

m® \ Aii-hm^'^ixtzi < y^ui2 o^Mis < X'Wcsi Lfzi><D (Kmm^ 

aJiE# 2003-3088206 



#0 2 0 0 3-3 0 0 2 0 5 ^- v : 9/ 

(lc;^75^^®?f (-lOnm) -e^^i^-^, V - Km^ 1 4 Ti^f^Scttl $ itfcl ^^m^^fi. :^ 

o 

[ 0 0 7 3 1 

y- Kt^Bffi^j^c* V- KK<7)m&M^v (la, Ik), mmti^^j:T y - vtmm6^^^ 

i7V-Vm<Dmmi:dAtLfzt^. Ea = V (la. Ik) X dA<Dm%:^^$)^o ^<r>i§ 
C .h 1 3 ±-t:-{i^^^e[]tC J: o-C^i") o ^nti. MEEV a k <7)fg:mflE<btco;t7&^'^ 

o 

[0 0 7 4] 

m-r^fzto. mmAmmi<z'mi^:^mx.. :zit:fymnLxmi^tiE-i ty:^^^i^miz^^-t 
mm,miiZx^x§%^LfziE4 ty-AK mx.i£-tiy- vmui 4 izm^-t^^ti<zx<>x. 

iJV- YmM \ 4;6«ti«i-^it i#x.^;K^o 
[0 0 7 5] 

L^^^L. -0^2 O^i&Of^^tC'^^m^^ai^^^- 1 0 B-Cti. 11 1 4 t-^-t J: ^ 
V- KmS 1 4 /O^ ?l ^ tB $ n7t:■ST■;^^ ,^p;fT7 - K i: LT#i£i-^ J:^? v 9U\2 
OSIST-^-^ h<7)+;^H?|;^^tL. :^ y- KmS 1 4 cOiS^lc jsit ^ ^ > ^S'^ 1 2 O 

mM(r>%m'^^<r>^'m,ifmi-^^^^\zfj:^^ ^(D^^. m^<r>mmmi^ (mm&^^j:'m&: 
mm^zi3if^nm^(Dmm^^^hizmn-r^ ^ti.zfj:^o 

[0 0 7 6] 

T J - Kt^0f6^^* y- K^om#0?t$ Ea:6VJs^ < 19 (m#0?^$ EA75?/h$ < 
[0 0 7 7] 

HI 5 Atc^i-i 9 1;. :^y- Kmsi 4 tT/ - 1 srai^fntjn^tL 

-SiEWmBEV a t LT. ^l<7)mi±V a 1 ^^Jx.{f + 5 0 V, ^2<^)mi±V a 2 ^m^L^t 
- 1 0 0 V t LTtit mT-t5fm75^lTt?fL/ik:-i^B#."3;P l it -1. >^ y - KmS 1 4 h 
- KSfe 1 8 ^(T^^JE^ftA V a k ti. 2 0 ViiJL|*I (H 1 5 B Ol^iJ-eti 1 0 Vflg) 

a^^/y-KSffil 4 «OJfl«^E;^jh1-'&^ i:75^^-eii. mT-fem«T-l 0 BOft^^-fktiioV^ 

[0 0 7 8] 

5 u/iS'SBl 2<0*Mi5^-e<7)mill^tCJ:oT. ItJ^^ y^gBl 27&-'limS:^tt, iga^H^Pi^ 
[0 0 7 9] 

L < , -^JAf^P b =Sr^t^v^B a T i Os^t^Ttf ^i->i> J; 9 \z LT^> J:v^o -tLtiJ: 
, y 9%\2(r>m^m.=^ii^Vzi.-)vmzX'oXW^\^\,Z<.<tj:\)^ ■^^\zXhmM(r> 
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[0 0 8 0] 
[0 0 8 1 1 

CL<7)^ 1 <7)mM(r>mWJZ'^.^r-( ::^zf\y4 1 0 0 A(i. HI 1 6 H^i-J; ^ ®ft^^ 

Lid ti-'S^^ci 1 0 2 m-^'^'-mKi 0 2±n#i5:se^ij$tLf^^v 

1 0 4 ^^-t^o 1 0 4 li. v-if-^/K 1 0 2 ±izmK.l£-7 h 

'J y ^'^J.tlcicse^iji-^ i 9 LT t J: v>o -7-if-^;|Sl 0 2{i, l^ijx. v ^^I^TiMSffl 

[0 0 8 2] 

tfz. >i(7)-fv L-^ 1 0 0 A{±. m 1 7 (i^-r ct d ti. -^-^'-mu i o 2 n^tip] l 
TiiB^«2 0/i)^'@fie$n. -v-if-^^i 0 2 tmmu2 o<Dmmiziimx.i£-ty < 

-7-^f-^« 1 0 2 hitB^«2 0 i:0^(z?i^^$*L-2,^^ 10 8 l^liM^t ^fiX\^>^o ir 
tiioh^ Ui^l 0 5 l*|fiK^^ih^nTv^;|,o ^>*>^^. -7-if-^;|Si 0 2 ^iiig«2 0 
«0^t;iitt^Oj3L®tC 1 m_hCOX^--*j- 1 1 0 ^^ft$-t±T. 'Pti: < t ^>-r-if-^^l 0 
2 i:iiB>g«2 0 i:<7)P^<7)^> ■f^fJ^'^W.m^zUW'r ^ ^ n t^LT^ iv^o 
[0 0 8 3] 

iiB^^2 0(7)^ffi (v+P-^^Kl 0 2 ti+fSji-^M) t;{±. m^L^v^j^^ ±izEL/iJ: 
di;. n i^^ ^11^2 2 i:m^#:2 4 (Hi #bb) ;&sffM $ :f^ -2. o 
[0 0 8 41 

CCT^ ^vjL-;l/ 1 0 4 <0^1$^?iJtCov^TIII 1 8 -US 2 S-#BB L^75^^|fe^1->2.o 
i-f. ^ 1 0^#:1^Jtc#^^va.-;n 0 4 Ati^ HI 1 8 J: d tc, lO(7)^vj2.- 

;i^S«112±lC, 1 o<7)ji 5 -7 ^*|5 1 2 ;<)^^?FM$tt> ^<7)J^ 5 y rJ'gIS 1 2 0±Mli. # 

Tv^^o f), io<7)jc5 y ^Ul 2(0±Mt;^V- KmSl 4> T/- KmM 1 8 JS. 
CKy^U y h 1 6i:mir^'m^mtiimirl 0 A^^^m-^ V y ^ :^mzmm^tix\^^^o * 

[0 0 8 51 

. 1t:^i^ (^f^i6]) uMo^'^^itio^f^l^i^i 1 4 ^:^[6] (^ij:^[6j) \,zmifh^m.(r> 

[0 0 8 61 

i-^t>t,. 7K¥:^l^t3PSi-^mT-j!&aim^^l OAP^iz. -en^'ti l :$:c7)M-^^ l 1 6 

Sji::^iS]tci$^^i-;g,mT-Sfeai*Ti oak{3> '?-:K-rtLi2^(7)=fT^iR^i i 

4 ;6^~ge^$fLTv^^o i/^. Ty-Km^i8{±. - Kmss 2 ^^lt^tM^^^ 1 i 

^kzm^^ft. >^V-Km®14{i, 'J - KmSS 0 ^^LTM-f-nt 1 1 6 tlt^M^^^r 
v^-So ^fii^^l 1 4 i:M-^i^l 1 6 t-h^^m-f h^^Klt^ ffM^^l 1 4 tft 

■ti^l 1 6 P^<^m^fi<Ji^i^=£:?i^-r'Sfs:i6<7)i^^g 1 1 %i)^>St^^fiX\^^^o 
[0 0 8 71 

^v^-;i.^;fSl 1 2(D±Mmm(D^-ib. (HI 1 8 is v^T:£SS|S;5.f/^Sg 

^) lo<7)^vjx-;H 0 4 AcO^f^H^j^l 1 4 L/clS^^^-f ^/^' 

•y K 1 2 QffiM^^ti^ m-)j\p\^U (mi 8 lcj3V^T±^g|S25.t^T^SIS) 1 oo^ 

v^-;H 0 4 A<7)#-^^i 1 e><D^mzn^'Ltzmi^^^1r^^'i y Kl 2 1 T^^^f^sS; $ 

[0 0 8 81 

>k\.Z. ^2 0*^*:f?!lH'^<2>^v^-;H 0 4 B{±. Hi 9 ir^i" i 9 tc, iiStT^^^l 

<DM:Wm^z^.i>'^'j^-)\^\ 0 A Atm^nu<Dmmim-rhi}^. ^v^-)vmui 1 2 
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[0 0 8 9] 

•f^j:^-^. 1 oo^ l 1 2 OiSHv h 'j y ^ ^m^^^<DT / - K^fe 

1 8 7&^'fM ^^ifbry - Km@ i 8 ^ s ^ J: -9 i ooo^ 5 y ^ i 2 ^i^ff^i^S; $ n 

[0 0 9 01 

^ 1 1 2 <7)Ji® y 1 2 c;)T^) ±jiE LTtr^i^OT 7 - K 

^f^^*^ii4{±. gi2 0 t;^i-<t ^ tc, T y ~ vmrni zi/)-h^ntz\tLm.\i^ii^jSLL. 
- Km® 3 2 ^^YLxmm.-t z> ^ ^ lt^ i v^l. 112 1 ic:^-r i 9 tc, ry- Km® 

1 8Of0x.tf4'5^^3l^i d {-ffML-C^> it^o 
[0 0 9 1 ] 

1^) Kmzr^^m<Dm^i^i 1 eT^^'fM^nrv^^o #^^1 1 eti. 112 oiztf^xo 

t;. :^ V- Km® 1 4 ^-^^n/cjSMt3f^^L, 'J - Km® 3 0 LTffl^f -5. J: ^ 
L-Ciiv^t, m 2 1 tc^i" J: d * y- Km® 1 4 <7)i^Jx.{f it>:^^®-5) i 9 {Cff^fife L 

[0 0 9 2] 

113 0*#^Jt:^^^v^-;H 0 4 Cfi. H 2 2 ii^i" J: ^ tc, i^EL/^^l 
Sfeffi^T-l 0 Acom^S-tcSCr^ili^^x-Cv^-S.irt. =fT^#?^ 1 1 A tm^^l 1 67&^^* 

1 2±tcmT-^aimi^i o Aom^t^istT^^^n -7^122 A-b^-^ h >; y 

Xt*tl;e£^iJ$:?X. #-7'n -y 1 2 2 A;5^\ 1 OCOJ:.? y 9Ul 2 y 9 U 

1 2 0±Mt^ffM $ tLf^ :^ V - Km® 1 4 <!: , T / - Km® 18^. Ctiib^V- Km® 
1 4 i:T/ - Km®l 8 tli-S;^'; h 1 6 t^m-t^o 
[0 0 9 3] 

t^^oT, 7K¥:^lS]t;R«i-'5>yn y ^' 1 2 2 Ar^tC{±. ^tirtll:^<Dm-^mi 16^' 

0e^$n. M:^in]tcMi-^^^D y ^ 1 2 2afb1{c(±. ^i^m 1 ^<D'nmM^ I i 4 
^^'lei^^nTv^^o tfc. Ty-Km®i8{i. u - Km®3 2 ^^Lrtf^^m i 4 
izmm.^ti. ;^y-Km®i4f±. - Km®3 0 ^^LTM-^^ 1 1 6 u^^^^nrv^ 
'tis, ^fiiif^^i 1 4 ^iM^^i 1 6 tij^^mi-^u^i'unmiKf^i 1 4 tm-^u 

1 1 6 r^<7)m^fi^^lt^^?Sl*-t-'l)7t:a6<7)i^ltg 1 l 8 ^^^\-^^tiX^^:ho 
[0 0 9 4 J 

^kiz^ ^4 <7)^#:^?!llC'^-5,^Vi-;H 0 4 Dti. HI 2 3 fi^i" J: ^ IC, ±xELfc^2 

<^*'*^lllcj^;z,^vi-;H 0 4 B ^:{5f?l^«<0lt^^^i-;|.;^^ j:. 5 -y i?' g|5 1 2 Ti^^m^ 

wnti^m^i 0B<DWi^i<zjA!:^cx^m^fix\^^^,^,t. nmiR^i 1 4 tft^^d 1 675^'* 

^-^I'^^l 1 2 ±izmj-tkmm^ I 0 BOit^tCR&C/crn y 1 2 2 B;^^-^ h «; -7 ^ 
>^4^i;K?iJ$n. 75-0, #7'n y ^ 1 2 2 B/i^\ 1 ^<Dj^^ y 1 2 t . y 

1 2 (DymKfm^ntzT y - Km®i 8 y ^fpi 2 (D±mizMfisL^nfzij v - 

Km® 1 4 i:=^*t-^o Ty-Km®18{±. Km® 3 2 ^^Th LT^f^^?^^ 1 

i4{;mM^tL. :^y-Km®i4{±, vmms oiriftLxm^^i 1 eizmm^ti 

[0 0 9 5] 

ll5<7)^#:^JtC'^^^va.-;H 0 4 E(i. HI 2 4 H^-f i o tc. ±^L/c^4 0*#: 
1^J(3#^^vaL-;i/ 1 0 4 D t tJ(?|^^<7)«^^*-r^75^ 1 ocoro y l 2 2 C ll*>f 
L-r2oomT-j!tfcm«^^l 0 B;5^iiJ»)^r<btL. 55-0, yi^^:lJm^zmH^tlX\^^^,^.X'^ 
^-5.0 t-^t)*), 1 oorn y 1 2 2 Ctix 1 0(7)J^5 y 1 2 y ^'SIS 1 
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[0 0 9 6] 

C(7)J#^, 7R¥:^|n]t;P^f i-'Srn y 1 2 2 CF^tlli, -en^n 2 :$:(7)^g-^^ l l 6 

TS^een^n. Sii::^ifi]t;^^g-r^-7'n y 1 2 2CKt^{i. 'tnmi:^<DnM^^i 1 

[ 0 0 9 7 1 

C Ct:\ m^f n^iJcDrn 1 2 2 C tcyig L7t:<!: f^r n -y l 2 2 C<7):£fflijom 
TtSttb*^- 1 0 B{i, 2 n - 1 ^iJBO K-y h tC*tfL.L. ^IHiJom^idtm^T- 1 0 B{±, 2 
n^ij@<7) K y h H:it)^r.i-^o -5- LT> m^f n^ijcorn y ^' 1 2 2 C <h , f^^'n y i 2 2 
C tcPSSi-^0!l;liimtf n - 1 ^ij<^ya y 1 2 2 C tcDm^zm^^ivtz 2^<7)m■^■^l 
1 6 fi, :£tiyc7)«-t^ 1 1 6 ^^m^ n - 1 m^yu -j ^ \ 2 2 <Z ICitft L. ^iPJJcoM-t^ 
1 1 6 75«m^Tn?iJ<7)-7'n -y l 2 2 C ICi^JS LT v^-So 
[ 0 0 9 8 ] 

^ -^Jx-Ji'mtT n?ija(7)rn -y ^ 1 2 2 C tri5V>T. 2 oOT y - 1 8 (±. 

n-rtL - KSe 3 2 ^ L T=ffji^^ l l 4 tc^il^ $ m^f 2 n - 1 ^ij @ <7) ^ V - K 

m« 1 4 (i. - Km® 3 o lt:^^]^!!-^^ i i e (mtT 2 n - i ^ija om-^^) 

J^^^^tL. mfir2 n^ij BO :^7V- Km® 1 4 ti. U - Km® 3 0 ^^Lr:&ffl<7)M-^^ 
1 1 6 (mtf 2 n^ijgom-t^) tC^^lt^nTV^^o =^i3. ^fS^^ 1 1 4 t^f-^^l 1 

6 h-h^^^-t ^^'^{zmrM^^i 1 4 ii^^^i 1 &^<DmM.m^m^Tm%-^^fzt><D 

MliS 1 1 8 7)^'^^£$tL-cv^^o 
[0 0 9 91 

^6<7)^#:f!lt3'm-|,^vaL-;n 0 4 Fti, 13 2 5 l^^-TJ: 9 l^. ±^L7t^4 

crym.^mK^.h'^V z^-^X' 1 0 4 D t {5{?|B];^cott^^^i-^75^ 1 oco^n y 1 2 2 
DtCitLT, ■^llxlS'^fe, ItfeaO^Wfet^JIr+S^-li-TSoomT-Bcai^^^l 0B75^'f!l«)^ 

[0 10 01 

ClO^t-^. ^v^-;v»«l 12(D±®{C{i. miS-r^idtz, ty^i^R^ l 1 4 t^-^ 

^1 1 6 tomm^mu-r^fzi^ommm 1 24 (ifm«:^) T^^^M^nrv^^o -etr 

, 1 o(7)7~n y ^ 1 2 2 Dti. EI 2 6 iz^ir X ^ iz^ 1 2 4 c7)±ffit-?F^m;$ ti/c 3 

oory- Km®i 8 Ksocory- Km®i 8^«t J: 9 y^gp 

1 2 y rS'gBl 2 0_L1iffJCf^fig$^x/^3oo:^y- Km® 1 4 t^^-f^o 

[0 1 0 1 1 

■tva.-;i/^^l 1 2<D±m (^^^1 2 40T@) mifl^ (tf:^!^) t^EC^M) 

^8fc<^)«-^i^l 1 6 75«?F^^$^TV>-5,o m-^^l 1 6{i> 112 Stc^-Ti^i^. ^S-^d y 
1 2 2 Dtcjslt-S) 3 0(0 5^ V- Km® 1 4 (Dtp^U^izHBLtii^Lmiz-frti^ti^^^ 

[01021 

mmm 1 2 4(r>±m<o^ib. M:^[p]uiij^i-^rn y 1 2 2 Draitcfi, -enwi 

2^0^f^*^lll 1 4 75*B£ll$^xTv>^o ^LX. y l 2 2 DJC^fev^T, Soot 

y-Km®18(±, 1?!lx.tf*®0'J - Km® 3 2 ^^LT^fS*^^ 1 14tC@^$nTV^ 

3 0(7):^ V- Km® 1 4 ti. -en-ptL^t/si-^M^nuiggijo - Km® 3 0 ^^^L 

[0 10 31 

LT. HI 1 6 IZTji-rx 9 L/iS 1 -m6<D^i^miZ'9k^'ei^^^-)U l o 4 a 

-10 4 0 2 ^iz^mm-t^ztizx-ox^ mi<^MmmmA^^^^ 

7.yu^ 1 0 0 A-^mf^^ti^o ^OJt-^> -^^f-^lS 1 0 2 c7)±ffijlH0 9 M 
x.i£m:fjm^U (HI 6 (lisv^-c^^gp) {C{±. r^^yu-(10 0 A^#:<7)^fS^^ 1 
1 4 02|s:|^tz*ttL.L7t:^i|gc^*i->2./N-y Kl 2 6 75^f^^$tL. ^^^IS]^ (HI 6 ICjsv^ 
xrm^) iZli^ -f-f y^yu-r 1 0 0 A^#:<0<i-f-j^ 1 l 6 02^|J:i;*J-fDL/cfliS5:^^1- 
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10 10 4] 

^LT. 1112 HZ^irJi^iZ, ^v^-;H 0 4 ^-CP^f "t y Kl 2 0|WI±^f!|x. 
{f.-^'^T-V >^^7'f 1 3 OX-mm.L. ^ vi-;!/ 10 4 FB^-em^i-^/N-y K 1 2 1 |bI± 

10 4 y K 1 2 0 ^: 10 2 <0/^° •7 K 1 2 6 i: ^ ^i^" > t-V > i^' 7 1 3 4 

-e^iML^ myf\^MU^ziiLm-t:b^i^'j.-)i^ 104 <7)/^°■y k 1 2 1 .t-v'-if-^^is 1 0 2 <7) 

Kl 2 8 t^^^^^T-'-f >^^'7^-Vl 3 -7+P-^;tS 1 0 2<D^y^y Kl 

2 6:5.tKl 2 8(i, IFlJx.tfACF (Anisotropic Conductive Film) X-mi^-t ^ Z t -^^X' 

-OJ^-g-. /N°y Kl 2 6 ^^LTil:^ftTM^^«affl(7)F P C (Flexible Printed Cir 
cuit) -^TAB (Tape Automated Bonding) ^(D^-y'Jl- 1 3 S-^^^^^ti. y Kl 2 
8 ^^LTii:|^M-^^fll<7)F PC^TABlpO^-r;U 1 4 Oyi/^'^i^t^ti^o 
[0 10 5] 

z(Dm 1 o^ifeoff^^tC'^i.T-v ;^7'p'i' 1 0 0 A(Dmmmm i 4 2 ti. 132 s izm-r 
X n ffm^^ 1 1 4 tcM^^eun^ji^M-^s s ^#fc|&Lr. 1 tf^iii-mi^i^ffi*^- 1 
OA (lOB) '^]mkm^'ri>mm.'y-7 vm^i A A m^^i I %\>z/^^ \y)v\,zmm 

M-^S d ^ta:^ LT, Mplj?& 1 4 4 HTii^$^x/c^f (^^Rtf) ^z^Mitmm 

m^s d ^:^#&i->i)7K¥v7 Mnisi 4 6 xti^ix^mi^m^s v:8i.xfmmm^s c 
ti^o'v^TSii:v-7 neii^i 4 ASLXfii^^'yy Mii0 1 4 & ^nm-f ^m^WMmmi 4 

8 t^^-t^o 
[0 10 61 

oij^B^-efi, mi^sfcm^T-i oAst/i 0 B^-jsLTmT-»:ai*^=-i otiEi-o 

[0 1 0 7 1 

0(D7 y - vmmi siznm^i^i 1 4 imcxm^i£ov:^^wm^tiho tfz. 11129 
A;R?/iii3 0 Atc^-Tct ^ i;, $m^mmT n iz$,:hm.i-miiim^ I oory- Km^i 

8 tC*tLT^^T^*^^l 1 4 ^ilDTO VT&Wn^^-So 
[0 1 0 8 1 

<7)«^^«SraT s (7)ii:HU (U-b -y M!KT r ) ic. Iff BO^f^^^ 1 1 4 ^dlDT, mTlS 

HT@t3Mi-^Mi5[0«T*5cai^T-i oo^ry- Km® 1 8 ti- 1 0 0 V:^^im^fi^ 

(oijv- vmmi 4 (c^d-L. M-^m i e ^acTONxtiOF Ficov^romn (i^jx. 

{f- 5 0 VX{±- 1 5 V) 75^^eniJP?tL-Cv^^>l i::0^<b, l^TB^O#mT•^fcta^^^ 1 0 
(OiJV- YmM 1 4 tC^>M-^|| 1 1 6 ^fiCT^Jx-ff- 5 0 VX{±- 1 5 VT^^'eptni^^T 

10 1 0 9 1 

t^^oT. HfiiiMi-^^m^Bcth^T-i o<7):^y- vmMi 4 try - vmmi sm 

5 0 VXfiS 5 V75Wn$n. 11fa(C||||-t-'2>#mT-jKcmm^l 0<7)ai5 ^'glSl 
2 (i> — :^|S]tC:^^:^;}x^o 
[Olio] 

'e<7)f^. HT@tiMi-^^m<7)mT-&ai*^^i OTj^^iif^^tL^jt-g-, -r^^b*.. s^i^ 
rax s ii:tev^r{i. iffsoffM^R^i i4^iii:T, HtriE i =ff a i3M-r'S)i*m<^mT-]!fe 
ta^T-i o<D^T y- vmmi 8 us o V/^^en^n^n^o -e-L-r, :itih Htbum-t^ 
igi5:<7)mT-i!&mm^ 1 o<7)9 *>> ON t $^^mT-sfeai^T- 1 o(d^^v- vmmi 4 

, 1112 9BKm-rXdK. ^tiS-r^ffi-^^l l 6^®D-C-5 OV:^^mQ^rL^ OFF t 

^ti^^^miiimiF-<o^:fjv-h'm,miz, ms oBizm-rx^iz^ tm-t^m-^i^i i e 

^MCX- 1 5 Y-A^epim^ti^o 
10 1 1 1] 
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10tcov^rf±. 1112 9 C i ^ tc, HTSOii^t^r^T s tC;b/>:o-C:^ V- 

1 4 tr y ~ vmmi sm^z. m^^^m^n^fij^omffi (0Ux.fi'- i o o v) T^^^entin^ 

[0 1 121 

msizm-r^m^<DmT-tktiim^i o(oo-^. off t^rL^m.T-mtum'f-i oi^o 
v^-c{±. 1213 0 c ct 9 1 ^^(DmiRmmT s tc^/^o-c;^ v- Km^ i 4 t r 

ti{zx-ox. OFF t^fi^m.^tkihm'^i o-^-^iim^<7)Wi&iint>ti-r^ m^^mt 

[0 1131 

$mm7<7)^m^Mciiim^i o(Dijy- vmmi 4i^zi±^ m^^^i le^iii^r-i 5 

V^-5,VMi- 5 0 VTSWn^n^/O^ 112 9 AS.y''llI3 0 Ati^-t<tdtc, #^S^RtTO# 

mi^i^jtB^i^ 1 0 ory - Km=g 1 8 13(±. nmiK^ 1 1 4 ^® 0 V7i>^TOn$tiTv^ 

[01 141 

A(Dmm (mmm.2 o<Dmm) ^-hm±m^^^^^i±mm^f>^mm^ti^^t{z^j:^o 

[0 1 1 5J 

[01 161 

^Tt:. iizE^o^Jtrfi. I^lti"^^ v^-;n 0 4 feiom^fi^^ic^ ft^SBO^ v ^ - 

y^-b;^^^fflv^T^m#^@^^^^°^-> 1 5 0 ^ii^j^'t^^txzfih(Dn%mmm:^ 

T-'-fxyi^^lOO A<7)^JittwSfco-C(7)x;l'-y> h(7)[p]±, f&n;^ h-fbtc^-^-r-i, C 
[0 1171 

ttz. mz 2 \Z7f^-fX n \z^ ^^'Jn.-)V 1 0 4 tijoV^T. y K 1 2 O'EiXfl 2 li)^ 
B^$:a^g|5:55-tc;?.;i/-*-;H 5 2 ^fML, v+P-^>|S 1 0 2 <7)±M<7) ^ -fc>, 
-;n 0 4 <7);^;i/-4^-;i/ 1 5 2 tn^ir ^U^\Z7.^ ^)-y^m. ■< y ^ v 

Xf^^ir^Z.ti)^X^. 7.-fV^ 1 0 0 A(Om^\iZmfz^X<D^)V--f y h(7)fS]_t. 
[0 1 181 

^2(7)^]6£<^B^JC'^^T''f ^yp'f 1 0 0 BtCOV^Tlll3 Z'^XfmZ 4 ^#BB 
[0 1191 

3 0^2 (^HSfeOf^^.tC-^^T-V 1 0 0 Bti. 113 3 IC^-r i d tc, 

«1 0 2 ^T-r-^ai 0 2±lc#|!cBe?iJ^n7t-?- >y 1 6 0 t^^-t^o ^^ 'J-f 
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1 6 o 2(;®«$ti-2.o 

[0 12 0] 

^. I1|7J^L^:V^75^ 132 3 -112 5 -^6 0*#fi?!lH'^-2)^->'i-;H 0 4 D 

-10 4 Fizxifm^tifz-yu I 2 2 B - D y yfL L ^> O ^^ffli--2> J: ^ L 

10 12 11 

S7t, COT'-f ;^7'U-f 1 0 OBti, HIS 4 tC:^i-J; ^ (Z, -^Hf-^^Kl 0 2 {C*j-|p] L 
TiiH^1S2 075^'@E§$n. -^-r-^ISl 0 2 i:iiB^«2 0 ^o;llH^c^±m^= 1 0 6-^^^\-^^ 
75^o. v-;w$itL-Cv^^o -^-if'-*^ 1 0 2 i:ii0^^2 0 tora^UffM^n^^FB^ 1 
0 SlHiiM^t^fiX^^^^o ii^^A.. -7^f-^>Kl 0 2 i:iiB^1S2 OOF^i;{±ttt:co-fi 
Sm J'Jl±OX^-HM 1 0 =S:^ft$HJ:T, il'^Jt < h^-r-if-^^l 0 2 tmmU2 0 i: 

10 12 2] 

^cojidtz. m2(Dm-^(OfmA^i^.^f-'^^-fU4 10 0BI<Zis^^^Xii. -^Hf-^^gl 

0 2±(C«^0^ :/l 6 0 ( 1 oomT-jfem^T-1 0«^^^x/c^ 7°) ^gfi^iJL, 
^ •y T'l 6 0 ra±^rm^fi^t3^icL> ^hiz^i$.^M^m±ir:hXoizLfz(r>X\ 

r.^ xy'u^ 1 0 0 B<D±m'mitiM^^-^^zti)^x^:ho 

[0 12 3] 

^3 O^JSOf^E^JC'^^x -f ^^yi^'f 1 0 0 C{;ov^-Cll3 5 -114 2 ^#BBL 
[0 12 4] 

«10^3 <7)^ifeOf^tgJci^^-rV ^yn' 1 0 0 Cti. 113 5 t::^-^ i T -^-f-^ 
^10 2 <7)±M<0[5(?^Mt; 1 y 9U 1 2;0^'ff^^$n, 3<7)a:5 y ^gp 1 2 <D±. 

Mi;> ^^o^ 1 o^MtT^fF^i^iij^^mi^jfeai^T-i 0 Kti^-^ Y i^^^^^itiiBe^ij^nT 

ftfig^nrv^-Bo t), 1 o<^ji5 -y ^f|5 1 2 <7)±®H:^? V- Km® 1 4 . T^-Km 

® 1 ^wt. -7 h 1 6 ^^-r-sm^ititfii^^ i o kif^^-^ v y i^;^^n@E^ij$nT 

[0 12 5] 

-e- LT. ClO-rV xyi^^ 1 0 0 C{i> [13 6 tc^i" J: ^ -7-if-^;jS 1 0 2 {c^:+ffi] 

LTitH^^g2 OT^^^sem^^x. -^^-mui o 2 tiiB^«2 oojgatz{±m-?=i 0 e^^Vhtt 

;i>^o, >'-;i.$tLTv^-g>o -7^f-^|K 1 0 2 i:iiTO2 0 fc(7)r^tcffM$tL*^FB^ 

1 0 8|*|{iK^fc$^i-rv>^o -^Hf-^^i 0 2 i:iiH^^S2 OOF^tcjittlico 

1 \>X±.(r>7.^-^ 1 1 0 ?r^ft$ii-T t iv^o 
[0 12 6] 

^<7)J:9t^> ^3 OH^ffeOB^t^i^^T-'-f ;^7°l/-r 1 0 0 C Icisv^TIi. -7Hf-^;Kl 

0 2±^cii:^^Mff^^LT#'m<7)mi^^5t£ts^T-l 0 Ai:@e^/N°^-> (^fii^^i 1 ^'Blxi 
#-^«li 1 6^) ^ffMLTto-e. #-8!i:<7)mT-]!Sc{±i#i^ 1 0 Aji&(/tz:^aom^filJ^MSI5 

Ofp]±, fSn;^ YVc^z^^-t^Z-hifiX^^., 
[0 12 7] 

[0 12 8] 

^tc, ±i®Lfc^3<7)||ifeO?f^gB(c#^T'^ ;^7'U^ 1 0 0 COV^< o;*^co^00!l(co 
v^Tll3 7 5. 0*113 8 ^^m.X^taifhmy^'t 
[0 12 9] 
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^ 1 (D^Mmiz^^r^^ 1 0 0 C a {±. HIS 7RV^m3 8 izm-TX^ t^. -^-if 

0 2±tc. T-V ^ri^^ 1 0 0 C a 0^tTtC*tfL'LTlf:^fSltC]^tK:S={f^i^nt 1 

[0 13 0] 

V- Km® 1 4 i:*tl6]-r^f|5:9-^#lCTy- Km^ 1 8 tti-to 
[0131] 

-g-LT. ^mT-:!&ai*?- 1 0 A{±, i7v- h'mmi 4 tr y- vmmi s tznhijy 

- Vmmi 4 i:Ty- Vmmi 8<7)Tg|^tc5fM$ti/cJ^5 y :J'g|51 2 ^:^*LT«^$n 

S o 

[0 13 2] 

^m^wnam^ 1 0 Aic^v^T, ^y - vmu 1 4 tr / - 1 s .to^fi, ^ >; 

•y h 1 6:^mf&^ti. Tm<D^^ -y ^Ul 2 ;6^ft^ 'J y h 1 6 ^MLrmtHir^ X o 
[0133] 

^2 <7)^f^i?ij{;4^^7=-v 1 0 0 C b(±. las 9 Jc^i-i d t;. ±.mLtz 

^3 <7)||M<7)mgJC'^^-r -f v^yi/^ 1 0 0 C i:^5^^|5)»(7)tt^^^i--|,75^ v-if-^^ 

1 0 2 ±i<z^wi.co^ 2 <Dmm<DmmAz^.;hm^Mcmmi^ I o B-^m^i^-^ v -y 

[0 13 4] 

-r^^*>^ -7Hf-^>is 1 0 2 (7)±Mtc-7 h y ^ xmz^m<r>T y - vmm i s tj^^^f^^ 

^ii^ zithry- vmm i 8 ^Sd i ^ tci ooji? v ^gi5 1 2 75^~f^fi£$n. I^j^? y 
ijy-vm^l 4i)mJ&^fixm}t^^tixy^^^o 

[0135] 

vHf -^;^ 1 0 2 OJiM (^^ y ^fflS 1 2 <7)T§) {'(i, ±i!i t /c^i^OT 7 - Km® 

1 8ofi75-tc> =it:^i6] (^f;^iS]) t3®a^'^^m<7)^f^#?^i i 4 TS^'B^^nrv^^o -i-^ 

■y^'Ml 2(D±mKli. ±i^Lfz^m<DiJ V- Vmmi 4(Oli:^^Z^ m:ff\^ (^iJ:^|n]) iZ 
mXfh^W^m^^l 1 6 /^^^B/^c^^Tv^^o ^JtS^^I 1 4®.?/^i-^^l 1 

ea. Jiil&Lf^J: ^ ii, |12 0X{ill2 UC^i-@e^ff^E^^$^ffl-r^ C 
[0 13 6] 

^kK. m3<D^Jfmiz%^T^ 1 0 0 C c fi. 1114 0 iZT^-tJa ^ iz^ ±mLfz 

m2 <D^Mmiz%^r-'4 :^-fu -( 1 0 0 c b t iHimm<7)mf&^^-ti>-^K ^2 o^mct? 
mmiz^^mi^wcmm^ 1 oBTi^^-^hu y ^ T.miz^m^fifzmmi:^'^ ^ ,^.t ^ j^<-y 
^mi 2 T^^mT-jfetti^T- 1 oB(DWL^i<zBcx^m^tix^^^.^.t^ ^imiR^i 1 4 tm 

-^^1 1 6^miz-7-if-mUl 0 2(D±mizM]&^tix^^:h,^,xm^j:^o 
[0137] 

o^t), c<7)^j-e(±. v-if-^^ 1 0 2±ic. m^i£m2 3 {Z7r:-tm4 (TyMrWi^z^^ 
^ 1 0 4 DiZXfm^fifzy^u y ^ \ 2 2 Bif'n,'^m.'^%=^ \ 0 Bf^ic^/itt-^ 

h >; -y ^J';^^tC@e^iJ$n/c«^^S:^-r'&o ta^. 7y-KmSl8(i> 'J-Km^3 2?: 
^L-Ctf^^ltl 14tc:g^^$ti. \ 4\t. Km«3 0 =^^LT«-^^ 

116 H^M^^TV^-So 
[0 13 81 

'^t^, m4<7)mfmi<Z'%^T^ 1 0 OCdlt^ 114 1 tc^-fi d -7-9---^ 

«1 0 2±t3> '^x.{f|il2 4 ll^i-^5 0:g:#:t?!lt;'^'l)^ 10 4 EKXm^^fl 
fzya y 1 2 2 C 3&-'-r h 'J y ^:^mzfE.^i\^tifzm^imir^o 
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10 13 9] 

■lot^-g-, 7i^^1f\^i,zmm-r ^y'a y 1 2 2CF^t;:{±. ttm2^<Dm'^-mi 1 6 
[0 14 01 

^fw, ^ 5 <7)^S^!IH'^^T-V XT'l^-r 1 0 0 C e (±v 1114 2 {zm^- X ^ T+p"-^ 
IK 1 0 2 ±1,1. m^i^m 2 5 iZTj^-tm e <7:>:lrWJtC'^^^ v l O 4 FtC-C?F^^$tL 

7t:yn ^/ 1 2 2 Dii^-^ h V 7 Xt^lcSfi^iJ^tLfc^t^^^l-^o 
[0 1 4 1 1 

-r^'-mUl 0 2 0±M (^It^ 1 2 4 COTS) tcti, (=}f:^|6]) 
(T^it-^^ 1 1 6 7i>^~?f^^$ tLTv^^o 'fS-^^ 1 1 6 {i, i 2 2 DizHn^ 3 c><7) 

>^v- vmmi 4<Dtp^w>^iztmLfziiLmi<z^iT.mnm^tix\^^^o 

[0 1 4 2 1 

1 2 4 <0±M<7>^ -fc,, Sii::^[fi]tcR^i-^7'n y 1 2 2 DF^lC(i, ^fi-etil 

^<7)^ffii^^l 1 4 755'@e^$^tLrv^;i>o -etr. -7 ^J' 1 2 2 DtCjoV^T. Soot 

y - vmm 1 8 (±, 'piixff^ii^T)'; - Kms3 2 ^^o^t-ctTii^^ 1 1 4 ic^ti^^nrv^ 

3o<7):^ y- 1 4 (i> tn^timZ-ir ^iE^^l 1 6 f^lSglJcO U - KMS 3 0 
[0143] 

'Xtc, 114 cO||ifecO?f^,#JC#^T-V XT'P-r 1 0 0DtCov»-Cia4 3 ^#BB L=^7!>^^e>iJi 
[0 1 4 4 1 

z<r>m4<^MM<DMWJz%^r^ ^-ru^ i 0 o Dii, HI 4 3 ti^f J; d t^, ®ft^^ 

Li ^ t-r^±^^(D-7-if-mui 0 2 m-^^^'-^^i o 2±n^i^@e5^ij$n;t:K^ 

$tit^v^-^H 7 0 i:^*i->l.o ^*^ttlh^v^-;H 7 0{±, [Hi 8-1112 6 "C^ 
i-^1 -^6 Vi-;H 0 4 A- 10 4 F ^fflv^^ ^ <h tJ/^'-C i >i>o 

»). 1114 3 t,Z7i<-rXd IC, SI 1 ~^6<7)^#tFiJtC#^^v^-;U 104A-104FtCi3 
v^r. ^va.-;i/^;Kl 1 2 iritfp] LTit0^IK2 0 ^SegL. ^v^-;i'^|gl 12 til 
B^^2 0<7)jsIHU{±^1>#^ 1 7 2 ^ihft$-»ir. ;*^o, ->-;u^^fv^ ^hiz. 
ISI 1 2 tiiB^^2 0 t(Dmizmf&^ti^^?Sl l O 8rt^*^i:1-^>:i<h-C-^^itjh^v 
^-;n 7 0 ^m^-t^ Zt^^X-^^o 
[0 14 5] 

^ LT. #K^itlh^v^--'l' 1 7 0 iliJV^T. /N°y K 1 2 ORrfl 2 1 ;6^^?f^^ $ n -5, 
g|5:9'tix;i/-.i^-;H 5 2ifmL. T-if-^^IS i 0 2 OJiMO^ "^^ ^^ttih-^e v'"^ - 
1 7 0<7)mfS^;^-'i^-;v 15 2 -^-epfliiJs ^ y hft 

mui 0 2(D^<y Ki 2 eRvi 2 8 t(Dm%m^m^nd Zt^^X^^o 

[0 1 4 6 1 

^'S)V^(i, 114 4 IC^i-J: 9 ic. K^^jh^vi-^W 1 7 0<D/^y K 1 2 OS.t/1 2 1 

75^^^Mt-]^C/-i>MmM 1 7 4 ^i^*6?fML-Ci3^, ^^^iflh^ v^-;H 7 0 OS 

sm® 1 7 4 [5i±^ie^t 7t:{i2gm#^se^^N"^-> 1 5 0 ^^Lxmm-t^z txmm 
■t^M^m±'eiy-a.-)ui 7 omcom^&jmm^^^ir^zt^^x^^o i>-h^A.. 

S|S0K^#ih^v^-;i/ 1 7 OO^Mm^l 7 4 t-THf-^^l 0 2 0/N' y Kl 2 6X0'' 

1 2 8 t^mmii^^mWiy^^-> i s o^^L-cm^6<itc^^i-<&^i:^{>-e§-2>o 

[0 14 7] 

tfz^ K^^lt^v^-;H 7 0 l*|OK^S^i!c"g"P a t v^9jg:*^i:1-tL(S\ v-;i/ 
«it?rW*t::-ei, m^^^^-^ir^^^-^^'ft-t^Z t:i^X^^fztb. I114 5i;^-rj: 
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[0 14 8] 
[0 14 9] 

^;i/^l&> T>-^^>^X^|&\ -7^*#-->'t7A^ >irx7">^$&\ 

h(Dit^m^ 5 Ofia:%JiJL±-&*-r'l. ^)<7)^, ffie-t^ 5 y ;^ ic^t LT $ <b U 7 > ^ > 

10 1 5 01 

1l!lx.{i\ v^-^s v>>/.-^:/^i& (PMN) (PT) <7)2J?K^^. n PMN 

-mPT (n, m^^;l/^Jtt-r'2>) HiJV^Tti. P MNO^;i/|J[Jt # < -f-S i: , ^ 
i';-.*;:^^^Ttf^*tr. MS-eojt^m^?::^^ <i-'l.^i:7i-'-C>§-2>o 
[0151] 

tfiC, n = 0. 85-1. 0, m=l. 0 - n "Ctiltlf 3 0 0 0 <!: ^ 0 llf i L 
v^o Wx.{f, n = 0. 91,m=0. 0 ^X[im.T^<r>itmnm\ ^ 0 0 O-bH^hK. n = 
0. 95>m=0. 0 5T'{i^za<7)Jt^m^2 0 0 0 075^~#^tl-l>o 
[01521 

-^i^'^-^v-^ (PMN) . (PT) , (PZ 

^M#^0^;U7 * h n y i^^^W (MP B : Morphotropic Phase Boundary) ii&(D 

m.j^tir;hz t:^^itm'mm'^±^ < -r^sotc^^j l^^o pmn : pt : p z = o 

. 375:0. 375:0. 2 5 ICTJtifm^^ 5 5 0 0 , PMN:PT:PZ = 0. 5: 
0. 3 7 5:0. 1 2 5(l-CJtlfm^4 5 0 0 Lv^o ^'btl, ^Ii147)^^ 

[01531 

tb^x-^^^K -y f'Ui 2 tLxj±m.xm,mmim^^^m^. m^mymmmtLx 

[01541 

•y ^$15 1 2 ^mm.ir ^js.m./nm.moym^um-t Lxmi>mmmmm^^o 

[0 15 51 
[0 15 61 
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[0 15 71 
10 15 8] 

$ H (i V .ii- n ymi^^Mt^ y 9 y^'mw Lfzi,<D^ t X Xm^ h-h-hta 

-S) ^ ^ L T >>■ n > ^ ^ ^ r ^ jlJD L ^ o * L V 
[0 15 9] 

[0 16 0] 

^ibti, y 9U\2 \zy y jvm.^'x-rxm.x h ^ y ^ 'y ^ m^^^fzm^. ^UK 

T% (B i O2) 2* (Am-1 BmOsm + i) ^ " t V > 9 — ^^^T'^ $ tt ;5> o >1^-C% ±mA(D-( 
tyii. C S B Ph^\ B L a^*mx-$>^. ^J1B<^^^>{± 

[0161] 

^55-^. m<Dmm.^jt^m m^imn^x-^xm iru-^'^^ tizx-ox, ^m&m^ 

[0162] 

^ o 

[0163] 

-E-LT, -r-y-'-^^gl 0 2 ^^Vi-;i/^;Kl 1 2<7)±tCJ:.= -y^gpi 2 ^B^i"^:^ 

m^. ^^y\£-i^m. :^^-^y 9 y i^m. M^mmm. ^ ^yru-f- ^ yy-i^. it^ 

^mf&mm (CVD) . «!)o i^0^tt^MffMi*^fflv><2,^ i:75^^-e^>2,o 
[0164] 

^<Dnm<7^fmiZiS\^^Xli. -r'if-mm.l O 2±^^v^-;1/^*R1 1 2±tCJ^$ -y^S^ 

ft^ J: ^ l¥MffM-^^^^i?ig ^zUm^fi^o 
[0 16 5] 

^JJjeSO. 0 1 - 5 // m, L< (iO. 0 5 - 3 mOEES-t 7 

^ y ;^(D^l=f-i±f^^ti-^^-:^ h^:^^ XH-^ :^^y s y . J^'r)V-j3y 
, y';i/^'^fflv>Tf^^i-^C i:;6^'-C^. ^ii!-^j:&mi'fW}tW\^:^mi^ti^7b-hX^^o 
[0166] 

t$r{ii:a6, Tm^fb^i^ J; J/XH^Sfb^ Vol. 53, No. l(1985),p 

. 63-68 ^m^^mi [mimm^i^mii^i'x^-^^ < y ^ 7.<D-m'Xftzf^ 

•m mmtm^ {1998), p. 5-6, p. 23~24j ^(ot^mxmizti 
m^tL^xo^j:s^m.^m-t^o ttz. j±my'mmxKw^mi$-i:'y- hmzm^Lfzi><D 
. t L < ti-e<7)M#:, i>L< aztihi:m<D^^mmzmmxitmmLfzi,(Di:m^^x 
i>x^^o z<r>ioiz^ m^mm^mmi±^t:^mLx. yfrn^rm^Lxm^^^tx 
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[0 16 7] 

y^m^^2. OiiXrx-. ^^EEl. 3 X 1 Q p a ^ ^SStS^' 1 8 0 0 KJI^Jl±<7) ^ OtJ-' 

■t^m^zx-oxm^^ti^o tfz. mmtLx. -^-^^y. f^vy^ vih(r>m^. m 

[0 16 81 

'f[:;Vx-'>A, m-fb^ v-^ A, ;U7"^>> A^X h n ^^-t; A, Lai-xSrxCoOa ( 
1l!lx.{i'x = 0. 3^0. 5) . L ai-xC axMn 03^ L a i-x C axM n i-y C Oy O3 (1^J 
x{ix = 0. 2. y = 0. 0 5) . ^) L < {iCtii^ ^1?!lx.tfS#^ v^^- h^-^ h t^ii 

[0 1 6 9 1 

[0 17 0] 
[0 1 7 1 1 

— -^-f-^isi 0 2 1 1 2ti. iiy-vmui A{zm%mizm 
mLtzmw^t. T y - vmmi s\,z'm%m\zmmLfzw.^t^m%miz^m-t^fzib. m 

[0 17 2] 

ta^oT, -r-if-mui 0 2Rzf^i^'::L~)i.mui 12^, xiiMmm^<o^m 

. ^av^fi-g-iO^^^M^^'^y^^o-t^ 5 y ^Un'^zX'oXmmLfz^^-'a-a)X ^ 
[0 17 3] 

-7-^f-^^Sl 0 2S.?/-^-v^-;w^^K 1 1 2 ^1t^i-;S.-t9 ^ -y LTfl, mx.l£ 

. ^^ft^^xfcmftv;urj^^ A. m-fbr;!^^ A, mfb-^^'^-^ v a, ^fb^^'^. 

i>>r i:^?-e§^o -eotf'-e^). ^fbT;^^ ->> A^tF^^'fb^tL;i:m'fbv^^=i-'> atS^ 
?^J^S.WJft(^m,*f;*^'b$f ^ tv^o ^^^b^nTtm'fbv^L'n^^Aji, ^Mfi^J5tS>0^^Jti^ 

^^■b^Ycm.m^\-^^^^tm(r>Wi^,ii-h^\>zWMXh^o 5^^, $^'fb$^/>:m<bv;i^='-'> 
uhlt. $^'fbmfbv;w='-'^/ AS.tf^^^^'fb^-fbv;i'=r^.i7 A^^^-r^o ^^-fb^ 

[0 17 4] 
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